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An AbJlraEi of a Treatife of the Calculus Humanus in 
anfwer to feveral Queries propofed by Sir John 
Ho/kins; by the Learned and Ingenious Fred.Slare 
M, P. and fellow of the Royal Society. 



IT is generally obferved by thofe that have been fubjecl: 
to the Stone of the Bladder, that pains in the KiAnies 
were antecedent, which intimates the foundation 
was firft laid there, and afterwards by the Ureters and 
zGu/lot' Urine conveyed into the Bladder. The man- 
ner of its growth in the Bladder is obvious, the Urine 
( by fome called Lotium) being too highly fatiated or im- 
pregnated with a ponderous matter ( which we here de- 
fign to examine ) precipitates the fame at certain times 
upon the mention'd Bajis andalfoon the inward Superfi- 
cies ox Coat of thcBladder, which upon a Relaxation of 
their diftended Fibres, do foe ftricfly embrace that pre- 
ternatural fubftance it finds there, as to overlay it or 
cloath it with what ever Sediment fubfided there. That 
the Urine only at fome Intervals is difpofed to let fall, 
this matter, fcems probable from this observation that 
the Concrete confifts of feveral Spherical Superficies , or 
round Incruftations , which like fo many diftind: Shells 
may be parted from each other. Moreover thefe Incru- 
ftations are obferved to be very unequal, fome much 
thicker then the other: An argument that the Vnne 
continued much longer difpofed to depofe this Calcu- 
lous 



lout matter at one time than at another: or elfe that it 
was much more fatiated or abounded with this ponderous 
Precipitate at one time than at another, and fo laid it 
over with thicker Crujtin asfnort a time. 

It we might be allowed briefly to examine the caufes 
that have been affigned to the Production of this Con- 
crete ; I think we cannot well grant beat in the Kidneys 
to be a probable erHc'ent Caule; a much more Jnt nfe 
Heat than is poflible to be found here, being neceflary 
tomakejSn'4/, or bake Sand and Earth into Stone. Nor 
is it neceflary to derive die material Caufe from fuch a 
flimy and roapy or mucilaginous Indifpofitiou of the hu- 
mours, that may perhaps coagulate and harden into a 
Stone. Such a vijeous Vrine being lefs apt to precipitate 
this gritty matter than more thin and limpid Urine. For 
I have found in more than one, where the Urine has of- 
ten been fo roapy and ftringy that it would draw out into 
threads upon the application of uftick,- but yet we ne- 
ver difcoverd fymptoms of the >tone in the Kidn ys or 
Bladder of fuch Perfons. Nor do I believe that an Acid 
meeting with fome Alkalies may be reafonably concluded 
to conftitute this fo firm and folid a Concrete. Which 
does not at all hold good in our Analyfis, nor does it 
feem reafonable, that Acids fhould make this Connection, 
fince nothing that I know of but Acids will make the 
leaft Solution. Now if Acids make the firft Bond of Vni- 
on, we may expect from them rather that they mould 
ftrengthen and confirm than fhatter this Confederacy in 
pieces. 

Nor can I charge any putrifying morbid Ferment in 
the Kidnies with fuch. a Coagulating power as will anfwer 
for the Product. This Hypothecs of Helmont being very 
precarious, and fecms grounded on one uncertain In- 
ltance, oi a Perfon that upon eating Ajparagus, from 
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that time contra&ed the Stone in the K^idnies, which Plant 
he much difcommends as well as tht Rapbani, upon the 
fcore of their Hlfent, for difpofing the Ktdneys to pu- 
trefaction, and fo to breed the Stone. Much might be 
faid to invalidate this Hypothejis : but the common and 
innocent ufeof thefe/V nts will fecure us againlt this pre- 
judice, upon which Objervation his Hypothejis feems whol- 
ly to depend. 

We may alio except againft the Experiment of Coa- 
gulation, upon the mixtures of high rectified Spirits of 
Vrine and Wine, which if warily managed will make a 
(oaptdum with luch expedition as feems very ffrange and 
furpnzing: for this Concretion will ealily be diffolved by 
water. In like manner if either of the Spirits be very 
phlegmatic, there will fo'low no Coagulation. In fo much 
that the humours of the human Body contain too much 
rvater in them to admit luch an Effect, even in thofe Con- 
Jlitutions that have ufed thcmfelves to very highly rectifi- 
ed Spirits. Moreover Horfes Doggs and other Jnimals 
that drink no rvtne are not free from thisgretty Cementati- 
on. Nor could I ever di (cover any drop of vinous Spirits 
afforded upon oar Difbllation of this matter. 1 would 
not be thought here to exculethele Ardent Spirits from 
doing mifchief to the human body ,but doe believe that 
they are apt enough to make ill Secretions and lome Con- 
cretions of the humors, f tho' of an other fort) I mean fuch 
as are vilible enough in the. faces of Great drinkers and the 
like. Nor is this difagreeable to our experiments, where 
tho' the diluted and weakened,S^m>j-will not convene in- 
to a firm harden'd body, yet lome lefler and fofter Con- 
cretions will Subfide to the bottom of the Glaf's. 
We may alio queition the Hypothecs cf the Production ok 
the Stone by Petrefaclion. Stones are luch fixt bodys 
that they yield nothing upon Dtjiillation except a fmall 
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Quantity of infipid water chance to rife, nor will they 
Exhale very much in an open fire, whereaswecan vola- 
tilise fix parts of eight of our Calculous matter : and ob- 
taine Salts andoy/x. 

But to pafs on. -The cbymifts,who of all men fuppofe their 
Opinions the lealt fubject to uncertainty, being grounded 
on experiments ;Thcy tlcicribe the Concretions of the body, 
and particularly this morbid one by calling thcm'Tarta- 
reous : who conclude they have fufftciently accounted for 
the nature of a body, if they can but call it 'Tartar , which 
•an uft be acknowledged to confift of^«i, and fix t Salts, 
called Alcali^at, and of fome Tarra damnata -, tho* it be 
very little in proportion to the other Salts. 

If we compare fuch Analyfes of the Calculus which wc 
have often made, with the aiorehidTartar, we may then 
infer what little reafon there is toEclip/e its nature by that 
denomination. We Diftilled an ounce of Calculus Huma- 
nus,t\\at was recently cutt out of a body, which afforded 
about two drams of a brown Spirit, nearer to that of 
Harts-hornthanVrine. We put the Caput mortuum upon 
the Cupel and reduced it to near a dram, the reft burning 
and fmoaking away. 

Another time we diftilled in a naked fire a Stone that 
weighed two ounces, the Vapor came over upon a good 
ftrefs of fire, and fetled in the form of halt without any 
liquor, of which we preferved only a dram, it appeared 
very brorvn and tafted hitter, as the fetid oil of Harts-horn 
and other Empyreumattcal Oils doe. We examined by 
boylingand evaporating waterfrom the Caput mortuum, 
whether it held any fixt Salt, but found none. The Caput 
mortuum weighed one ounce and fix drams, fo that it loft 
only two drams in the Dijlillation ; that is only two 
drams came over thcHelme. We proceeded farther and 
placed this Caput mortuum upon a 'J'eji in an open fire, 
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where it burnt away to two Drams, 44 Grains : this wc 
alfo boyled in water to <ee what fait it held, it fcarce af- 
forded a taft of Salt, fcarce iurmouuting that we ufual- 
ly find in the like Quantity of common water. 

The Chymifis do generally pafs by one material Cir- 
cumftance in their jury Tryal: rarely enquiring after 
thatconfiderable part evaporated in the open fire which 
in our prefent Experiment proves much the greater propor- 
tion of the Body. There being an ounce and three drams 
of our two ounces evaporated, of. which we have no ac- 
count, I endeavoured to fave fome of it, ( tho I conclu- 
ded it impoflible to preferve very much,) by pacing a 
taper Chimney or Tunnel to receive the Smoat^as the fire 
and a pair of Bellows railed it, which fo far fucceeded 
that I catched above two drams of this fuliginous Sub- 
jiance, and iome drops of a water ot a fetid faline Taft. 

To make many experiments with this Product it re- 
quires a greater Quantity of water then Li tho to mi fis will 
eafily furnifh us with. The fmoak of our common fires 
gives us a Sublimat, whofe chymical Principles are no lefs 
conriderable than the bodys from whence they afcend. 
For I lately found them not only to contain volatile Salts, 
Oyles, and P hi gm with other things, but even a Salt fo 
near to common Sea Salt that it mot into Cubic Figures : 
much like to that we lately exhibited here in our Analy- 
Jis of Urine. But feeing it was then objected that that 
Salt might probably be nothingei/e but the common culi- 
nary Salt we conftant'y take in with our Food, I have fince 
diftiU'dthe'L'r/rae of Horjes, that were fed with Hay and 
Gates, and have obtained :the fame fort of Salt. Both 
of thefe Experiments confirm Dr. Grew s difcovery of ma- 
rine Salt in kverai Plants : which I am ant to think was 
Antecedent there, ro its expedition in the open Air, for 
feveral reaforss too large to be here mention'd : having' 
been guilty of a fmall digreffion already. 

If we now compare this concrete with 'Tartar, we find 
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the one a vegetable Salt wholly dijfohable in water : the o- 
therfo ftubborn,that feveral very corroRveMenftruums, that 
will cafily diflblve Iron and Copper and Silver and almoft 
any thing, will not make any impreffion here. The one 
affords a little volatile Salt, which is Alcali^at, and no 
fixt Salt. The other gives no volatile Salt, and a very 
large proportion of fixt. The one affords much more 
earthy Subjtance cali'd Terra Damnata than the Hoofes 
or Horns of Animals, 6c. and the other leaves us fcarce 
any. One abounds with anacidSalt, which is fenlible 
to the palate, and very manifeft in the Spirit of Tartar, 
but in the other we could difcover none upon the nar- 
roweft fearch. This leads us to the Examen of Tachenius 
his Experiment : which is this. 

He puts a whole Stone of the Bladder into a Retort, 
and diftils over a liquor, which he acknowledges to be 
urinous i this done; he pours back the liquor upon the 
body from whence it was diftill'd, which he fays reduces 
this Caput mortuum after a fhort infufion to its former fo- 
lidity. From whence he concludes fome occult Acidmixt 
with this Alkali, muft needs caufe the hardening fo friable 
a body, which, without it, will be apt to crumble into dull 
like the Subterraneal Car^afies of Rome, that molder away 
upon the leaft touch. 

A great fondnefs for the Hypothefis ; made th« Opera- 
tor very carelefs in his Examination. For the Caput 
mortuum he fuppofes fo very pulverifable, I could never 
find fo, but after Distillation it remained almoft as hard 
as formerly, and this is certain that upon the ReafFufion 
of the Spirit, it grew rather fbfter than harder. But if 
we reflect upon what has been faid and experimented be- 
fore, it will prove unneceffary to argue further againft 
Tachenius, Hence we may infer that 'tis very dangerous 
to give the fame names to things that are very oppofite 
in their Natures : by this means men are very apt to be 
led into Errors. Thus the notion of prefuming this mat- 
ter 
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ter Tartareous, has put men upon ufing Medicines to de- 
ftroy tartareous Concretions, as well as avoid many things 
that feem to have Tartar in them: and yet at the fame 
time perhaps it may be as inoffenfive as feme of thoie 
Medicines that are fubftituted ; at leaft, as Spirit ok Salt 
or common Salt commended by Helmont. In it e man- 
ner the notion of Petrification which feemSjfrom whence 
the Stone derives its Name, may be no lefs erroneous, 
there being no agreement or Analogy in their Nature's 
whether we confider them Synthetically or Analytically. 
If we confider Stones in compofito, there is a particular 
Weight or Gravity belonging to their jga/^inwhch they 
fyecifically agree. Several forts I have weigh'd according 
to theHydroftatical Larvs,l find them agree in being twice 
as heavy as their Bulk of water, and about a fourth 
part more. This I found true in Wood, Bone, and. shells, 
when petrified,and even water it felf,and fome othcrBodies 
tho never fo light in their former ftate, as- foon as they 
have obtained the form of ftone they all become of the 
mention'd weight or very near it. But this which is cal- 
led the Stone of the Bladder is much lighter, and feveral 
of them agree in being only as heavy as their Bulk. 
of water and a \th part more. This yields to none but 
the mo&potent Acids and particularly t'j Nitrous ones a- 
lone; the other isdifTolved by almoft any flight Qorro- 
jive. The one in our Analyfis affords various conftituent 
parts, and the other upon Diftillation only a drop or two 
of mfipid water, the reft remaining fixt. T3ut we need 
not infift upon the difference which is fo obvious. 

Since'tismucheafierto quarrel at others Hypothefes 
than to invent better, in order to the giving lome ac- 
count of the Caufeoi this Nonnatural Concrete, I would 
lay down fome Confederations. 

This Concrete may herhaps owe its Origine to a very foft 
and thin)?«z'<3?;more remotely to the chyle ftrained through 
the Guts, avid yet nearer the matter to the Blood it felf,but 
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ne a reft and immediatly to the Serum of the Blood which 
feems to be its proper Vehicle, 

Wefhall be the lefs furprizAl to derive fuch firm and 
folid Productions horn fluids, when we confider that there 
are particles floating in the Blood always difpo fed to be 
converted either into Grijiles, or to make up the folid 
Skull, Nailes, Bones, GV. and that even the "teeth whofe 
Texture is very firmware made and fupplyed out oi thefoft 
fluids of the Body. 

Even lomc or thefe fo'.id parts of the Body may by a 
Bifeafeoi theBloodbe abraded and abforbed by thecom- 
mon Fluid, and precipitated by their own weight upon 
the Pelvis ; or elfe ftick in the Tubules of the IQdnies, 
and fo choak them up, and by degrees extend them to 
a Rupture, or grind them to pieces by a conftant impulfe 
of this gritty fubjiance, which may at I a ft convert the 
greateft part of the Kidnies into this firm Concrete. 

Moreover Without any refpect had to thefe folid abra- 
fions. the Blood it felf (oi which the Serum is a great part 
and with which it is intimately mixtj confifts of heteroge- 
neous Partic/es^of: fo various forms,fizes and mapes,which 
feems neceflary "for their accommodating themfelvesto 
all parts, thatCv.en thefe defign'd toconftitute the folid 
parts, may fufie'r fuch irregu'ar changes in the Body, 
which may unfit them, to pafs the emulgent Vein, and ib 
to continue their Circulation. In fb much that the con- 
tinued Impu.fe of this matter by the Artery may make ve- 
ry conflderabJe Aggregates or Concretions in the Kid- 
neys. 

And not only fo but without either refpeel: to Vein or 
Artery, the ferous or watery part ot 'the Blood, which we 
faid before was the Vehicle of the Stone, may have imbibed 
fuch heterogeneous grofs and ponderous Particles, as may 
whilft in circulation, fluctuate and mix well enough toge- 
ther, but may very eaflly feparate upon the lea& Stagna- 
tion. Thus Water and Oyl unite only by contaU , and 
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that by a violent Concuffion and agitation of their 
parts, which as [boa part as the force is ta ; en off. The 
various mixtures in a Torrent feem to make up one homo- 
geneous Fluid, but if fome part of this Fluid happen to 
fall into a Pit, orftagnatein a quiet place, we (hall find 
it clear it felf of Sand, Mud and other differing parts. 
So great a difference there is betwixt the humors 
during their motion and agitation through Veins and 
jirteritSj and when they are in the quiet PalTages of the 
jQdneys, or the more quiet ft ate in the Bladder-, as there 
is betwixt a 'Torrent and a Well: the firltmay hurry a~ 
long with it fuch grofs and ponderous parts, which eafl- 
ly fubfi.de ix the other. 

That the Nature of this Concrete feems rather refer- 
rableto Bone than to any other confident or fluid part of 
the Body, I concluded by comparing cbymical Products 
which I only very briefly relate. 

Having cleared the Bone of Marrow and Fat by boy- 
ling it in water, I diftil ed it and obtained about two 
drams and an half from an ounce of Bone of a volatile 
liquor impregnated with Salt , that fmeit very much 
like that I have mention'd, which was very differing from 
•Spirit of urine; and nearer that ot Harts-born: 1 found. 
the caput mortuum, as to weight,very confonant j and al- 
io could ex tract no manner of fait from it, For which 
ttzion lie fitters make their Cupels of calcined Bones , they 
being forced to dulcify (which they call wafhing out the 
falts of) other Jjhes before they can make Cupels of 
them. Laftof all it herein alfo agrees with the calculus 
Humanus ,vulgzrly fo termed, that few Acids will diflolve 
it, excepting thofe that are nitrous, nor do thefe work 
on it very vigoroufly. 

Herein they mult be al'ow'd to differ in their fpxific 
Gravity, the Calculus not having fo clofe and compact a 
Texture as the Bones have. For Bones I have found twice 
as heavy as their Bulk of water. 

An 



An Index of form Experiments made in this 
fhort Treatife. 

SEveral Stones of the Bladder and Kjdnhs were diftill d, 
all afforded volatile urinous Salts ; which Ferment up- 
on any Acids. Bones werediftill'd and found to be of a- 
greeable Principles. 

Petrifi'd Wt,ter affords only frefh and clear water up- 
on diftillation. 

Calculi examined Hydrojlatically, were found in pro- 
portion to their Bulk of water as s to 4. 

We weigh'd Flint, Cryjlal, petrifi'd Water, Welch Dia- 
monds, petrifi'd Wood in water, and found them all very 
near of a fpecific Gravity and almoft as heavy again as 
our calculous matter. 

We weigh'd Bones Hydrojlatically and found them 
twice as heavy as their Bulk of water. 

Bones not eafily wrought on by common Acids, only 
by nitrous ones and that without Ebullition. 

Various unfuccesful attempts made todiflblve the Cal- 
lus, by acid and Acrimonious Menflruums, fome were Ve- 
getable and fome Mineral, as Spirit of Salt, of Vinegar, 
of Venus, Oyl of Vitriol, &c. alfo with Al^alifat acria, 
as Sal Fraxini (which corrodes GlafsJ Lapis Infernali, 
but none would touch it except nitrous. 

The Coagulation of Spirit of Wine has no place 
here 
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Experiments to be made Relating to the Thera- 
peutic Part. 

TO difcover innocent Menfiruums that may diffolve 
the Stone. 

To examine the Condition of the Vrine fometimes 
before a Faroxifm both as to its fpecific Gravity and 
Contents. 

And alfo during the Paroxifm to regard the pain- 
ful water fometimes tranfmitted. 

To enquire into the Nature of nephritic Medicines. 

To examine Lython thripticks , fo as to exclude thofe 
from that Clafs and Char after, which have no relative 
Vertue that way ; and to leflen the Catalogue of thofe 
miftaken fpecifics. 

To enquire into the Nature of the Hop , which is 
fo much and perhaps innocently condemned for its 
aptnefs to generate the Stone. 

To explain the manner of the Operations of fome 
Medicines, which tho they are not Lython thripticks yet 
may be good Nephriticks. 
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